Increasing effort is being directed to the study and interpretation of both quantitative and qualitative effects of light on plants and a number of investigators have emphasized the inadequacy of present information. Any satisfactory description of the ways in which light may affect the form and growth of plants may be anticipated only as a result of many small contributions by various investigators using varied angles of approach.
At the Richmond meeting in 1938 a report was made on experiments in which white potatoes, beans, and strawberry plants were grown for some weeks in continuous illumination under green fluorescent mercury tube grids. The point of seeming interest at that time was that while the plants made fair growth, no starch was found at any time in the leaf mesophyll, though it was abundant in the guard cells. It would appear to follow that the "normal" or "to be anticipated" responses of the simple leaves to the two sorts of illumination were abruptly reversed incident to decapitation. That red light had a positive effect in bringing about development was evidenced by the fact that simple leaves of decapitated supplementary control plants placed in darkness failed to make any corresponding development.
There seems to be no satisfactory explanation of the observed reversal of response and stimulation at the present time. The sources of illumination used in the experiments were standard types with established spectral distribution characteristics and in each comparison set the plants were placed at the same distance from the light source. Increasingly it has come to be realized, however, that intensities of differing radiations, whether measured with a photronic cell or with a thermocouple, are of uncertain service in the interpretation of plant responses. A little energy at one wave-length may be so effective as to offset or reverse a plant response otherwise associated with the peak output of energy. If the light factor be disregarded, one may say that the plant responses were associated with the shock of injury; with the production of wound hormones; with the cessation of an inhibiting action of apically-produced hormones; with the modification of the functioning of the translocation system following decapitation; or with some other factor or complex. Yet the fact that red light was so effective in promoting development under such modified conditions suggests the involvement of chlorophyll -the only pigment known to be present which absorbed red light.
There has been some evidence that growth substances analogous to those originating in apical meristem may induce a temporary stimulation of photosynthesis, followed by retardation. MITCHELL and HAMNER (4), working with decapitated bean plants, reported that within several days such plants treated with indole-3-acetic acid accumulated an appreciably greater amount of dry matter. CHOLODNY and GORBOVSKY (2), working with pairs of leaves from various plants, concluded that this growth substance caused a temporary intensification of photosynthesis-followed by a decrease. Such a type of action might well be involved in the rise and decline characterizing leaf elaboration, and the revival of this sequence following decapitation.
On the other hand, there has been some evidence that renewal of chlorophyll activity following decapitation might center around food supply. BENNETT (1), in studying virus movement, found that defoliation (with attendant injury) modified the distribution and the rate of distribution of viruses-assumed to travel with the food reserves. HILDEBRAND (3) con-
